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Ball bearings have revolutionized the sectors of Aerospace Engineering, Marine Engineering, Automotive 
Engineering, and many others. Their job is to reduce friction in mechanical rotations, while electrical motors rely 
on electromagnetism for movement. There is also growing interest in Rim Thrusters, which are hubless and aim 
to revolutionize the propulsion industry. A ball bearing propulsion system's unique design, taking the shape of a 
ball bearing, is said to be more efficient than hubs as well as rim thrusters. 


1. Introduction 


Ball bearings revolutionized Aerospace, Marine, and Automotive Engineering, triggering substantial 
progress. Serving the vital function of mitigating friction in machinery, ball bearings have become indispensable. 
Simultaneously, the advent of Rim Thrusters, a hubless innovation promising to revolutionize propulsion, has 
generated significant intrigue. Ball bearing propulsion systems, similar to electric motors in design, offer a more 
efficient alternative to traditional hubs and rim thrusters, not only for propulsion but also for generating electricity. 
Ball bearing propulsion has the potential to transform these fields, indicating an imminent paradigm shift. As 
these technologies develop, the combination of ball bearings and rim thrusters is anticipated to open new frontiers 
for enhanced efficiency and performance in engineering applications. 


2. Scientific Objectives 


Hubless ball bearings offer several advantages for propulsion systems. They reduce frictional losses, leading 
to increased efficiency and translating to better fuel economy, extended range, or improved endurance depending 
on the application. With reduced friction, hubless ball bearings provide smoother power transmission, essential 
for high-performance applications. Their decreased weight and improved mechanical efficiency enable enhanced 
speed and acceleration, beneficial for racing cars, high-speed boats, and aerospace vehicles. 


In marine and aerospace engineering, hubless ball bearings contribute to improved maneuverability, allowing 
for precise control and agility, especially crucial in critical operations or harsh environments. Minimizing friction 
and ensuring smooth movement, hubless ball bearings help reduce vibrations and noise, leading to a more 
comfortable and quieter ride, particularly important in luxury vehicles, yachts, and aircraft where passenger 
comfort is a priority. Hubless ball bearings' simple design potentially leads to simplified maintenance procedures, 
reducing downtime and lowering maintenance costs over the propulsion system's lifecycle. 


3. Literature Review 


The hubless rim thruster, a cutting-edge propulsion system predominantly utilized in marine applications, is 
now garnering attention for potential aircraft integration, albeit still in the realms of active research. However, 
significant challenges confront the adoption of rim thrusters, particularly concerning bearing and air-gap 
limitations. The conventional approach of maintaining a narrow air gap, typically between 0.5-1 mm, poses a 
formidable obstacle, as enlarging the diameter for a central bearing system would expose excessive rotor material 
to deformation [1]. 


Rim driven thrusters diverge from conventional fan designs by positioning the driving mechanism at the 
outer radius rather than a centerline shaft, effectively eliminating the need for a central hub. This innovative 
configuration preserves an uninterrupted core flow of fluid through the fan's centerline region. In a pioneering 
study, a rim driven thruster propelled by the interaction between electric and magnetic fields is proposed, 
resembling the operational principles of a brushless motor, with the entire fan and supporting structure mirroring 
the roles of rotor and stator, respectively [2]. Despite its promise, the current design structure necessitates 
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substantial refinement to realize practical application. Hence, this study endeavors to elucidate the potential of 
incorporating ball bearing systems into rim thrusters for enhanced efficiency and performance. 


4. Research Methodology and Overview 


In this study, we delve into the integration of ball bearing systems into Unmanned Aerial Vehicles (UAVs) 
to enhance propulsion efficiency, drawing insights from peer-reviewed journal publications. Our approach 
considers the unique requirements of aerospace, marine, and automotive sectors, focusing on noise reduction, 
drag mitigation, and RPM enhancement. By examining the feasibility of incorporating ball bearing designs, we 
aim to develop a more potent thruster for diverse applications. 


Across these sectors, ball bearings serve as critical components, facilitating smooth rotation and operational 
efficiency. The intricate design, often incorporating magnetic properties, underscores their role in optimizing 
thrust efficiency. Our research seeks to leverage this foundational understanding to propel advancements in 
propulsion technology, paving the way for more efficient and effective propulsion systems.. 


5. Expected Results and Conclusion 


The integration of ball bearing systems into propulsion mechanisms offers promising results across diverse 
applications. By augmenting thrust while mitigating vortex, drag, and cavitation effects, ball bearings contribute 
significantly to operational efficiency in aerospace, marine, and automotive sectors. Through meticulous design 
and consideration of magnetic properties, ball bearings demonstrate their capability to optimize propulsion 
systems. This enhancement in efficiency aligns with the overarching goal of advancing propulsion technology for 
improved performance and sustainability. 


In conclusion, the utilization of ball bearing-shaped propulsion systems represents a significant step forward 
in propulsion technology. The collaborative efforts between outer and inner circles, coupled with the rapid 
rotation facilitated by the central component, underscore the potential for transformative advancements in 
propulsion efficiency. As such, integrating ball bearing systems into propulsion mechanisms holds promise for 
revolutionizing propulsion systems across various domains. 
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